Cultures were incubated at 37°.
In 1964, a herpes virus, subsequently designated EpsteinBarr virus (EBV), was identified in continuous lymphoblastoid cell cultures established from biopsy tissue obtained from patients with Burkitt's lymphoma (BL) (1) . EBV antigens have been demonstrated reproducibly in biopsy tissues (3, 4) and in continuous cultures of lymphoblastoid cells derived from BL tumor biopsies (2) , suggesting that the virus is etiologically related to Burkitt's tumor. An antigenically indistinguishable herpes virus has been found in lymphoblastoid cell cultures established from patients with infectious mononucleosis (IM) (5) . Epidemiologic studies have demonstrated that this herpes virus is the causative agent of classical, heterophile positive, IM (6) . Serologically, EBV cannot be differentiated from the agent associated with IM. Nevertheless, the unity of these two agents remains an issue particularly in light of the fact that: (i) differences in the surface properties of lymphoblastoid cell cultures established from patients with BL and IM have been reported (7) , and (ii) herpes simplex viruses differing in epidemiology and pathogenicity can be segregated into two distinct groups using more discriminatory immunologic analyses and by studies of DNA -DNA homology (8) Cultures were incubated at 37°.
Purification of Cell DNAs. DNA was extracted and purified from Kaplan and Ditzel and HR-1 continuous lymphoblastoid cell lines and from adult human liver and neonatal thymic tissue as described (11) . Highly polymerized calf-thymus DNA was obtained from Worthington Biochemical Corp.
Purification of EBV DNA. Cultures of HR-1 cells were maintained in spent medium at 320 for 10 days. The extracellular fluid was adjusted to 5% (w/v) polyethylene glycol 6000 and 0.5 M sodium chloride. After 24 hr at 40 the resultant sediment was separated by centrifugation at 6000 X g for 10 min at 4°. The pellet was resuspended in 0.05 M sodium phosphate buffer, pH 6.8 (phosphate buffer), and homogenized with 30 strokes of a tight-fitting Dounce homogenizer. The conditions used for purification of herpes viral nucleocapsids on sucrose velocity gradients and for extraction and purification of herpes viral DNA on neutral sucrose velocity gradients have been described (12) . Nucleic acid banding at 52-62 S on neutral sucrose velocity gradients was subjected to equilibrium centrifugation in neutral cesium chloride, and DNA banding at a density of 1. (17) were used in these calculations. S.S., single-stranded.
buffer. All studies were done with a single lot of HAP, which was extensively pretested under the conditions used. Thermal Chromatography. The procedures for chromatography and thermal elution from HAP have been described (15) . Columns containing 1 g of HAP(2 ml of sorbent) were used. Fractions consisting of 6 column volumes were collected every 3 min.
RESULTS
The extent to which EBV DNA sequences are represented by complementary DNA sequences in lymphoblastoid cultures established from patients with IM was determined by comparison of the kinetics of reassociation of labeled EBV DNA in the preseence of excess HR-1 or Kaplan-cell DNA. In parallel experiments, labeled EBV DNA was reassociated in the presence of adult human-liver, calf-thymus, or neonatal human-thymus DNA, to control the effect of cell DNA on the viscosity of the reaction mixture.
The results shown in Fig. 1 are typical of several series of experiments which indicated the following: (i) Under the conditions of low (less than 2 X 10-1 /g) input EBV ['H]DNA used in these experiments, there was no detectable reassociation of the labeled DNA in the presence of human liver-cell (Fig. 1) , neonatal human-thymus, or calfthymus DNAs.
(ii) The HR-1 Burkitt's tumor lymphoblastoid cultures maintained under nonpermissive conditions (370 with frequent feeding) contain sequences complementary to greater than 85% of the EBV genome (Fig. 1) . The reassociation of DNA molecules follows the equation C/Co = 1/1 + kCot, where Co is the initial concentration of denatured DNA, C is the concentration of denatured DNA remaining at each time t, and k is the reassociation constant characteristic of each DNA molecule. At 50% reassociation, this equation can be reduced to Cotw = 1/k. The Cotso for sonicated EBV DNA on HAP has been found to be 0.14 mol * sec -liter-' under the conditions used here (14) , in good agreement with the value for herpes simplex viral DNA (16 (iii) DNA extracted from the Kaplan lymphoblastoid-cell line was fully complementary to EBV DNA to the extent that the reassociation could be followed in these experiments (90%) (Fig. 1) . After correction to standard salt concentration, the time necessary to permit 50% of the labeled EBV DNA to reanneal in the presence of Kaplan-cell DNA was 120 hr. We estimate from this that the Kaplan-cell DNA contains approximately 14 (17); (ii) EBV DNA banded at 1.718 g cm-' in neutral CsCl, corresponding to 57 guanine plus cytosine moles percent (18) ; (iii) the Cot50 of EBV DNA was found to be 0.14 mol * liter * sec- (14) . Multiple copies of the EBV genome have been found in producing as well as nonvirus-producing Burkitt's lymphoblastoid cultures (14, 19) in biopsy material of Burkitt's tumor (20) , and in biopsies of patients with nasopharyngeal carcinoma (14, 20) . The immunologically closely related herpes virus of infectious mononucleosis shares with EBV the important biological property of capacity to transform normal human lymphocytes in vitro (21) . Attempts to purify the herpes virus from IM lymphoblasts have been unrewarding.
Our studies evaluate the extent of genetic relatedness between EBV and the closely related IM herpes virus using whole-cell DNA and purified EBV 
